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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3 Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the fire information system suitable for 
using at the works which a suspended particle produces, and the system which raised reliability in detail as could 
prevent the sensitivity fall by corruption of a smoke sensor. 
[0002] 

[Description of the Prior Art] About the automatic fire alarm system (a following and self-**** facility and 
abbreviated name), clear installation criteria are defmed by Fire Service Law. What rapid elevation of the degree of 
room air temperature is detected [ what ] with a differential formula distribution pattern sensor among the seif-*"^** 
facilities installed according to this statute, and operates an annunciator may be unable to detect the initial fire before 
resulting in flaming effectively. 

[0003] For this reason, carrying out the independence facility of the facility using the smoke sensor for the purpose 
which complements a legal facility is examined by the works which are using the differential formula distribution 
pattern sensor as a legal self-**** facility. 
[0004] 

[Problem(s) to be Solved by the Invention] There are a thing of an ion formula and a thing of a photoelectrical 

formula in a smoke sensor. 

[0005] The extemal ion room 21 which the atmosphere can frequent freely as an ion type smoke sensor is shown in 
drawing 6 , The intemal ion room 22 which the atmosphere cannot enter easily is electrically connected in series by 
the extemal electrode 23, the bipolar electrode 24, and the intemal electrode 25. If change (reduction) of the ion 
current by the corpuscular-stream close of the extemal ion room 21 is changed and detected on voltage and the power 
surge of the extemal ion room 21 becomes more than constant value, a switching circuit will work and a sensor will 
operate. 

[0006] Moreover, a photoelectrical type smoke sensor has a scattered-light formula and a dimming fonnula. Among 
these, as the fornier is shown in drawing 7 , when it operates when it is scattered about by the particle by which the 
incident light from a light emitting device 25 flowed in the black box 26, the dispersion situation is detected by the 
photo detector 27 and light income reaches more than constant value, and the latter, on the other hand, catches the 
decreasing state of the light which penetrated the inside of smoke and the light income of a photo detector becomes 
more than constant value, it operates. 

[0007] Thus, since a smoke sensor detects the particle in the atmosphere which flows in a device by the free 
convection, it can detect the outbreak of a fire in the stage (before resulting in flaming) which the smoke which is the 
meeting of a particle generated. 

[0008] However, as for a smoke sensor, we are anxious about the rapid sensitivity fall by corruption at the works 
where dust etc. is floating so much. 

[0009] Then, this invention makes it the technical problem to offer the fire information system (facility) which 

prevented the rapid sensitivity fall of the smoke sensor by corruption, and raised reliability. 

[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the air blow of a smoke 
sensor is performed in this invention. The smoke which forms a smoke sensor indoors and is specifically generated by 
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the fire is sensed, the airpipe which supphes pure dry air towards each smoke sensor is prepared in the fire 
information system which operates an annunciator based on the signal from the smoke sensor, and the dust which 
sprayed or blew air into the smoke sensor periodically from the airpipe equipped with an air supply, and invaded in 
the smoke sensor was eliminated. 

[001 1] Under the environment where the dust which this air blow has a large particle size, and is easy to deposit 
invades into a smoke sensor, a short-time smoke sensor is sprayed in high-pressure air. The composition which blows 
low voltage air slowly under the environment where the dust to which particle size is small and tends to float invades 
into a smoke sensor, and performs ventilation in a sensor, Or an airpipe is directly linked with each smoke sensor, and 
a better effect can be desired when it is made the composition which blows duration air into a smoke sensor from the 
airpipe, and performs ventilation in a sensor. 

[0012] Moreover, when using a photoelectrical type smoke sensor as a smoke sensor, it is good to perform spraying 
of the air to the photoelectrical type smoke sensor and blowing in from the opposite side of a check LGT. 
[0013] Furthermore, it is also desirable to prepare the solenoid valve which opens and closes each air exit cone of an 
airpipe individually, and to perform the spraying or blowing in of air to each smoke sensor with time difference. 

[0014] 

[Function] The streamer of the dust which invaded into the smoke sensor by air blow is carried out, for the reason, 
corruption of a sensor decreases and a rapid sensitivity fall is lost. 

[0015] In addition, if it always carries out continuously, since the smoke which flows in a sensor by the free 
convection will also be blown away, detection will no longer be performed and trouble will occur in normal fire 
information, an air blow shortens time of spraying, and opens the interval between a certain degree degree hours, and 
is performed intermittently. 

[0016] Moreover, since there is a possibility of becoming being the air to which the air to supply became dirty, and air 
containing moisture with the opposite effect, the air to be used is taken as pure dry air. 

[0017] Furthermore, if air is strongly sprayed under the environment where the dust which particle size is small 
although the result which also blows away the dust deposited when high-pressure air was sprayed for several seconds 
under the environment where the dust which particle size is large and is easy to deposit invades into a smoke sensor is 
obtained, and is easy to float invades into a smoke sensor, a sensor will be sprayed in a suspended particle and it will 
adhere, and corruption is promoted rather. For this reason, under the latter environment, a suspended particle blows 
low voltage air slowly as not being sprayed, and performs ventilation in a sensor. 

[0018] When linking an airpipe with a smoke sensor directly and performing ventilation in a sensor, it is desirable to 
distinguish between the pressure and blowing-in time of the air blown according to an environmental condition. In 
addition, although it will become what does not fulfill the structure criteria which Fire Service Law defines if an 
airpipe is directly linked with a smoke sensor, it is not against law if it is the facility installed independently in order 
to complement a legal facility. 

[0019] In addition, if the air blow to a photoelectrical type smoke sensor is performed from the opposite side of a 
check LGT, the dust which floated in the atmosphere will not be blown towards the floodUghting section of a sensor, 
and a light sensing portion, and the effect of sensitivity maintenance will increase. Since the ionization type smoke 
sensor does not contain the optical-system element, even if it changes the direction of an air blow, an effect does not 
change. 

[0020] Moreover, if the air blow of each smoke sensor is performed with time difference, the capacity of an air supply 
may be small and can reduce an installation cost. If the air blow of each smoke sensor is performed simultaneously, 
although normal fire information will not be made but a blank time zone will arise in the meantime, if an air blow is 
performed with time difference, this fault will also be canceled and the reliability of a system will increase more. 
[0021] 

[Embodiments of the Invention] The operation gestalt of the fire information system of this invention is shown in 
drawing 1 . The airpipe with which an air supply and 2 consist of main 2a and branch-pipe 2b in one in drawing, the 
solenoid-valve unit which prepares 3 in the middle of each branch-pipe 2b, the speed controller for flow control in 6, 
and 7 are sensor units. 

[0022] The air supply 1 is equipped with the compressor which is not illustrated, the filter which purifies the air 
compressed by the compressor, the air dryer which makes it absorb moisture and dry the compressed air, and the air 
tank. 
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[0023] Moreover, the solenoid-valve unit 3 is constituted combining the filter regulator 4 which attached the filter for 
drain tar removal, and the solenoid valve 5 for path opening and closing, and opening and closing of each solenoid 
valve 5 are made by the instructions from a control panel 10. 

[0024] Since the sensor units 7 differed as the operating characteristic of a smoke sensor showed drawin g 2 , they are 
made into what combined the ionization type smoke sensor 8 with which detection fields differ, and the 
photoelectrical formula sensor (scattered-light formula) 9, and extended the detection field. 

[0025] The signal fi-om both the sensors 8 and 9 flows to a receiver 11, and an annunciator operates. An annunciator 
emits an alarm and displays with a lamp that it can distinguish which sensor operated further. 
[0026] A nozzle may be attached to the terminal of branch-pipe 2b, although an airpipe 2 blows off and applied direct 
air to sensors 8 and 9, as shown in drawing 3 fi-om the terminal which formed branch-pipe 2b by the nylon tube, and 
the tube opened wide. Moreover, it may be [ sensor ] more effective to blow air into the interior of a shell slowly 
immediately soon. 

[0027] Drawing 4 shows the interior of the optical bench of an optical smoke sensor (scattered-light formula). As for 
the floodlighting section in which 28 in drawing built the light emitting device, the light sensing portion in which 29 
built the photo detector, and 30, a labyrinth and 3 1 are check LGTs. Since a surrounding suspended particle will be 
involved in an air current and will be blown into ** and a light sensing portion if the air blow to this photoelectrical 
type smoke sensor is performed fi*om the check LGT 31 side, it is good to carry out towards the direction of an arrow 
from the opposite side of check LGT 31. 

[0028] The confirmatory-test result of the effect by air blow is shown in Table L Drawing 5 is the system adopted by 
the examination. The flowmeter 12 was used at the time of flow control by the speed controller, and was removed 
afl:er adjustment. 

[0029] The examination was carried out in the following procedures. 

** Test- voltage measurement for knowing the initial sensitivity of a smoke sensor. 

** Feed dust into a smoke sensor, reduce sensitivity intentionally, and it is test-voltage measurement after a fall. 
** Carry out an air blow and measure a subsequent test voltage. 

** The test voltage after an air blow judges the effect of an air blow by which approached to initial value. 

[0030] The used dust is fly ash (more than material JIS-Z8901 Si02 45% of concrete, and more than aluminum2 03 

20%). The compressor lateral pressure at the time of a supplied air is 7 - 8 kgf/cm3. It carried out. 

[0031] In addition, since it could not decompose since it was not able to perform an amplitude measurement with a 

sensitivity test machine even if an ionization type smoke sensor puts dust into the interior, and it had connoted the 

radioactive substance, and an intemal state could not be checked, either, the smoke sensor used the thing of the 

photoelectrical formula (scattered-light formula) which does not have trouble in a test. 

[0032] 

[Table 1] . 
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What an effect will fade if the flow rate of the spraying air is too small, although an effect does not so much change 
even if it changes the distance from the air exit cone of an airpipe to [ from this test result ] a smoke sensor 
(comparison of samples 2 and 4) (comparison of samples 3 and 7), moreover, even if the thing (comparison of 
•samples 1 and 6) which an effect does not change extremely even if it makes a flow rate larger than required, and the 
flow rate were small, when attaching the nozzle to the tube end, heightening the jet force of air or lengthening 
supplied-air time, what it is [ a thing ] effective (8 compares as samples 3 and 5 and 7) was understood Moreover, the 
incorrect operation did not raise a photoelectrical type smoke sensor and an ionization type smoke sensor for flow rate 
220 l/min, and spray time at least 10 seconds. 

[0033] Next, the sensing unit which consists each of an ionization type smoke sensor and one photoelectrical type 
smoke sensor was newly put side by side near the differential formula distribution pattern sensor of a total of 30 legal 
facilities currently installed in works for the actual proof examination, the system of the composition of drawing 1 
was built, and the air blow of each sensing unit was performed by a unit of 3 second at intervals of 1 minute one by 
one from the thing of the high order of a watch area number. In this case, since the total of a sensing unit is 30 sets, 
the air blow of each sensing unit will be periodically carried out at intervals of 30 minutes. 

[0034] In this actual proof examination, the corruption situation by the suspended particle of the sensor which carried 
out the air blow after progress for one year, and the smoke sensor left without carrying out an air blow was 

investigated. 

[0035] Consequently, there was less dirt with the overall sensor with an air blow than the fomier to the whole having 
been dirty on the average, as for the sensor without an air blow. However, the partial black discoloration which is not 
in the former was accepted in covering. The particle size of the dust generated in works assumes at the beginning, and 
reliance's is small in fact, and the cause of the black discoloration is involved in the air current of the high-pressure air 
to which a surrounding suspended particle blows off from an airpipe, and is considered to have sprayed and adhered 
to covering. 

[0036] then, opening of an airpipe - the end was contacted to the air input of a sensor the bottom, and when changed 
into the method which blows low voltage air slowly from there, it tums out that corruption can be suppressed, without 
producing black discoloration 

[0037] Since ventilation in a smoke sensor can be performed also by the method of linking an airpipe with a sensor 
directly and an external suspended particle is not involved in in this case, a better result is expectable. What is 
necessary is for air to blow in, to blow in as **, and just to decide on time in consideration of the particle size of a 
suspended particle, and dancing in the smoke sensor circumference to shake. Although this direct connection does not 
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fulfill the structure criteria which Fire Service Law defines, it is appUcable to the independence facility besides 

authorization by law. 

[0038] 

[Effect of the Invention] Since an air blow is performed and the corruption described above according [ the fire 
information system of this invention ] to the suspended particle of a smoke sensor like is suppressed, the rapid 
sensitivity fall of the sensor by corruption can be prevented, and extension of the improvement in reliability of a 
system and the exchange stage of a sensor can be aimed at. 



[Translation done.] 
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Drawing selection {[Representative drawing] 




[Translation done.] 
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